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Woman, aged 46. Known rheumatic mitral disease for many years. Atrial fibrillation. Mild The Pathology of Thyroid Carcinoma The variations in pattern of behaviour of thyroid cancer are striking. It occurs in children as well as adults, may take a protracted course of thirty years or more, or may kill the patient in a few months. Overall, about one-quarter to one-half die of the disease. It is comparatively rare, constituting only about 0 5 % of deaths from malignancy. The unexpected behaviour and rarity make it difficult for the clinician or pathologist to come to terms with the condition. The situation has been eased, at least for the pathologist, by the analyses published during the past fifteen years of large series of cases collected chiefly in the U.S.A., amounting to many hundreds of examples (see references). The pathological classification most used in these series is based on that of Warren & Meissner (1953) which in essence separates thyroid cancers into a differentiated group and a nondifferentiated group and subdivides the differentiated group into papillary and follicular. During the past ten years this classification has been variously modified and the same terminology has been used to cover different histological appearances. The major inconsistencies have stemmed from the finding that most papillary cancers contain follicular elements and that solid nests or sheets of cells, not differentiated into papillie or follicles, are found in otherwise differentiated tumours or may constitute the whole tumour without implying a poor prognosis.
The classification and nomenclature followed in this paper is based on the comprehensive study of Woolner et al. (1961) of the clinical and pathological findings in 885 cases observed at the Mayo Clinic in a thirty-year period. Their classification is similar to that of Frantz & Yannopoulos (1961) . Woolner et al. (1961) divide thyroid cancers into four types: papillary (60 %), follicular (18 %), solid (7%) and anaplastic (15%). The term papillary in their nomenclature represents mostly unencapsulated tumours made up of papillary elements alone or with neoplastic colloid-containing follicles and also solid areas (Fig 1) , still called papillary even when follicles constitute over 90 % of the tumour. Follicular carcinoma is restricted to mostly slow-growing, encapsulated tumours showing a mixed follicular, trabecular and solid pattern with neoplastic invasion of the capsule and capsular veins (Fig 2) . To this category belongs the 'malignant adenoma' of Graham (1924) . Solid carcinoma represents a group of tumours recently described by Hazard et al. (1959) under the heading of 'medullary' in which non-differentiated spheroidal or spindle cells, not rich in mitoses, are arranged in nests or sheets or strands lying in a coarse hyaline stroma parts of which give positive staining reactions for amyloid ( Fig 3) . Anaplastic tumours are made up of variously shaped cells: small, large, spindle, giant, showing marked nuclear pleomorphism and frequent mitoses. Some anaplastic tumours appear to arise de novo; others, associated with differentiated areas, appear to represent a terminal change in a differentiated tumour. Comparison with Warren & Meissner's classification shows that in many reported series a proportion of papillary carcinomas have been classified as follicular and solid tumours as anaplastic. Papillary carcinoma is the commonest type of thyroid cancer, occurs in all age groups, constitutes the majority of thyroid cancers in children, spreads chiefly to the local lymph nodes and occasionally to the lungs and bones, and demonstrates a remarkably protracted course so that the effectiveness of treatment can be gauged only by tento twenty-year survival studies. The sex incidence is about 2-5 females to 1 male. Hare & Salzman (1950) found a ten-year survival period of 50 % against a matched population survival of 90 %. The Mayo Clinic workers found an overall ten-year survival period of 82-3 %. In those patients in whom the primary growth was found at operation to have transgressed the thyroid capsule the survival at ten years was 54-2 %. Death is usually a result of invasion of the trachea.
Variation in histological pattern does not correlate with clinical behaviour. Metastases often show great variation in proportions of papillary, follicular and solid elements. About 15 % of papillary carcinorwas are first diagnosed on biopsy of an enlarged cervical node or cystic cervical mass representing metastasis from an occult primary usually iD the homolateral thyroid lobe, but occasionally in the contralateral lobe (Frazell & Foote 1958) . The presence of lamellated calcified bodies, psammoma bodies, in the stroma is helpful in the differentiation from true follicular carcinomas. In contrast to primary cancers of other organs, the finding of lymph-node metastases, frequent (40 %) in papiUary carcinoma of the thyroid, does not necessarily imply a bad prognosis. Multiple foci of papillary carcinoma may be found within the resected thyroid in 20 % of cases. One cannot say whether these result from lymphatic spread or represent multiple primary tumours. In 10% the carcinoma is bilateral (Black etal. 1960) . Follicular carcinoma occurs occasionally in the second and third decades but is seen most frequently thereafter with a common history of lump in the thyroid for some years. In addition to the mixed histological features mentioned, oxyphil cell change may be seen focally or diffusely affecting neoplastic follicular epitheliumthe so-called 'Hurthle cell carcinoma' -or very rarely, clear cell change. This change does not modify the clinical picture. Search will usually reveal mitotic figures; their presence helps the pathologist in the difficult assessment of the borderline between adenomas 12 and follicular carcinomas. Vascular invasion does not necessarily invoke a bad prognosis but in combination with mitoses and capsular invasion points to a diagnosis of malignancy and the possibility of bony metastases that may appear clinically many years later. In general in the follicular carcinomas, the degree of nuclear pleomorphism, mitotic activity and vascular invasion correlates well with degree of malignancy. Lymph-node metastases occur less frequently than in papillary carcinomas, bony and pulmonary metastases more frequently. The sex incidence is 2 5 females to 1 male; the ten-year survival rate is about 50%. Solid carcinoma with amyloid stroma constituted 57 of the 885 Mayo Clinic cases. The age distribution was similar to follicular carcinoma but the sex ratio was 1-3 females to 1 male. Lymph-node invasion was frequent; 60% survived more than ten years after operation. Most patients had a history of long-standing preceding goitre. The tumours averaged 3-5 cm in diameter, were sclerotic, circumscribed but mostly unencapsulated. Distant metastases occurred in lungs, bones and liver. The cytology may mimic oat-cell bronchial carcinoma or carcinoma of bladder. The presence of amyloid is a most useful indication of the thyroid primary to the pathologist presented with an affected cervical node for diagnosis. Anaplastic carcinomas are rapidly growing, rapidly lethal tumours of varied bizarre cytology usually showing areas of necrosis. They occur predominantly in the 6th and 7th decades, are mostly inoperable when first diagnosed and lethal within six months. It is essential to separate them pathologically from the solid carcinomas. The sex ratio is 1-3 females to 1 male.
In complete contrast to that of anaplastic carcinomas is the outlook for patients in whom a small sclerosing papillary carcinoma is discovered by chance in a thyroid gland resected for a benign condition such as hyperthyroidism or non-toxic goitre. In the absence of nodal. metastases, the finding of these 'pathologist's' or 'laboratory' cancers can be ignored without harm to the patient .
The proportional incidence of papillary and follicular carcinomas varies in different series. In most publications from the U.S.A. papillary tumours constitute two or three times the number of follicular tumours. In their series of 152 cases from London, Burn & Taylor (1962) found them in equal proportion. In another British series of 78 cases, from Sheffield, Kilpatrick et al. (1957) found 41 % papillary and 23% follicular. The lower incidence of papillary tumours may be due partly to allocation to the follicular group of those examples showing very numerous follicles. Another factor might be the smaller proportion of ,children in the British series. In a review of 364 cases in children under 15 years of age, Winship & Rosvoll (1961) found 72% of papillary tumours. However, there does seem to be a possibility of genuine geographical differences since papillary tumours are uncommon in Switzerland (Cottier et al. 1960) in contrast to follicular carcinomas.
The functional ability of thyroid cancer to take up iodine is associated histologically with colloid formation.
Of considerable interest is the problem of hormone dependency of differentiated thyroid cancer. The preparation of patients for radioiodine therapy by thyroid ablation and antithyroid drug treatment has led occasionally to rapid increase in size of metastases suggestive of growth response to TSH stimulation. Crile (1957) argues that under this stimulation the chances are increased of change in character of the cancer to a more malignant stage. The growth response to TSH is not necessarily related to functional ability to take up iodine. Crile (1957) and Thomas (1957) have advocated thyroxine treatment of recurrent or metastatic differentiated thyroid cancer on the grounds that the resultant depression of TSH secretion might prevent further growth or de-differentiation of incompletely autonomous tumour cells and even lead to their disappearance. Both report examples of regression or inhibition of growth of metastatic papillary carcinoma under thyroxine medication which should encourage a widespread trial in other centres.
